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Under dry nitrogen atmosphere and vigorous stirring, 17.6 g of freshly distilled 1-bromohexane (106 mmol) was added drop-wise to 9.23 g of 1-vinylimidazole (98 mmol). The reaction mixture was left at 60 °C for 24 h. The mixture was cooled down to room temperature where two liquid phases separated. The upper phase was removed, and the remaining brownish ionic liquid 1-vinyl-3hexylimidazolium bromide (C6VImBr) was washed three times with diethylether (3 × 30 ml) and then dried in a rotavapor. The product was further purified from an acetonitrile/diethylether mixture and finally dried under vacuum giving a 95.4% yield. The C6VImBr product was characterized by 1 The final polymerizable ionic liquid 1-vinyl-3-hexylimidazolium TFSI (C6VImTFSI) was prepared by anion metathesis of (C6VImBr) using bis(trifluoromethylsulfonyl)imide lithium salt (LiTFSI) shown in Figure S2 . A solution of LiTFSI salt (3.58 g, 12 mmol) in 20 ml of deionized water was added dropwise to 3.16 g of 1-vinyl-3-hexylimidazolium bromide (12 mmol) dissolved in 60 ml of methanol. The reaction mixture was left at room temperature under stirring overnight and then concentrated under reduced pressure to remove methanol. After the removal of methanol, the separation of a brown viscous liquid occurred. The top layer was decanted and the remaining IL was washed three times with distilled water. The ionic liquid was then dried in a rotavapor at 50 °C .
Modified Scanning Ionic Conductance Microscopy (mSICM) Setup
Modified scanning ionic conductance microscopy [1] was developed in Auckland University to assist in conducting polymer micro fabrication [2] , printing [3] and local characterizations [4] . 
Electrochemical Synthesis of PIL
Electrochemical synthesis of PIL was carried out galvanostatically (controlled with a PARSTAT 2273 potentiostat, Princeton Applied Research) in a two-electrode electrochemical cell at 0.1 mA/cm 2 for 40,000 s at −20 °C. The polymerization solution of PIL consisted of 0.1 M PIL monomer C6VImTFSI in propylene carbonate. Galvanostatic polymerization of PIL was carried out using a 15 mm x 40 mm stainless steel (AISI 316L) plate as the anode and stainless steel mesh (AISI 316L) as the cathode. The chronopotentiogram is shown in Figure S4 . 
